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(54) LIQUID-CRYSTALLINE POLYESTER RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To provide the compsn. which is low in cost, is excellent in soldering heat 
resistance, film-forming properties, and gas barrier properties, and has improved weld strength, 
vibration-damping properties, and thin-wall properties. 

CONSTITUTION: This compsn. contains 55.0-99.9wt.% liq.-crystalline polyester resin and 45.0- 
0.1wt.% epoxidized ethylene copolymer comprising 0~95wt.% ethylene units, 0.5-30wt.% unsatd. 
glycidyl carboxylate units or unsatd. glycidyl ether units, and 3-40wt.% ethylenically unsatd. 
ester units. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Liquid crystal polyester and the (B) and (a) ethylene unit (A) 50 to 96.5 weight %, An 
unsaturated-carboxylic-acid glycidyl ester unit or an unsaturation glycidyl ether unit (b) 0.5 to 30 
weight %, (c) A liquid-crystal-polyester-resin constituent whose ingredient (B) an ingredient (A) 
is 55.0 to 99.9 weight %, an ethylene system unsaturated ester unit contains an epoxy group 
content ethylenic copolymer which consists of 3 to 40 weight %, and a ratio of an ingredient (A) 
and an ingredient (B) is 45.0 to 0.1 weight %. 

[Claim 2](A) The liquid-crystal-polyester-resin constituent according to claim 1, wherein liquid 
crystal polyester is what is produced by making aromatic dicarboxylic acid, aromaticdiol, and 
aromatic hydroxycarboxylic acid react. 

[Claim 3](A) The liquid-crystal-polyester-resin constituent according to claim 1, wherein liquid 
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crystal polyester is what is produced by making combination of aromatic hydroxycarboxylic acid 
of a different kind react. 

[Claim 4](A) The liquid-crystal-polyester-resin constituent according to claim 1 , wherein liquid 
crystal polyester is what consists of the following repeating unit 
[Chemical formula 1] 



[Claim 5](A) The liquid-crystal-polyester-resin constituent according to claim 1 , wherein liquid 
crystal polyester is what consists of the following repeating unit. 
[Chemical formula 2] 



[Claim 6]The liquid-crystal-polyester-resin constituent according to claim 1 whose rate of 
flexural rigidity an epoxy group content ethylenic copolymer of an ingredient (B) is the range of 
10 - 1300 kg/cm 2 

[Claim 7]Melt viscosity (it is called the viscosity 1.) which a liquid-crystal-polyester-resin 
constituent measured at flow beginning temperature with at least one shear rate of shear-rate 
100SEC" 1 or 1000SEC" 1 , The liquid-crystal-polyester-resin constituent according to claim 1 
whose values of a ratio (2/of viscosity viscosity 1) with melt viscosity (it is called the viscosity 
2.) measured with the same shear rate as measurement with flow beginning temperature at a 
temperature higher 20 ** than flow beginning temperature are 0.1-0.7 (however) Flow beginning 
temperature is a temperature melt viscosity indicates 48000 voices to be, when it is a basis of 

load 100 Kgf/cm 2 and resin heated with 4 ** the heating rate for /is extruded from a nozzle 1 
mm in inside diameter, and 10 mm in length. . 

[Claim 8]The liquid-crystal-polyester constituent according to claim 1 whose logarithmic 
viscosity (eta jnh ) of liquid crystal polyester of an ingredient (A) is a thing of the range of 1.0-8.0. 

[Claim 9]The liquid-crystal-polyester-resin constituent according to claim 1 in which flow 
beginning temperature of a liquid-crystal-polyester-resin constituent is characterized by being 
higher than flow beginning temperature of liquid crystal polyester of the ingredient (A). 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the liquid-crystal-polyester-resin constituent 
which can be used for mold goods etc. by injection moulding, extrusion molding, etc. 
[0002] 

[Description of the Prior Art]Liquid crystal polyester differs from crystalline polyester like 
polyethylene terephthalate or polybutylene terephthalate, Since the molecule is upright, also by 
the molten state, a tangle is not caused, but the poly domain which has a liquid crystal state is 
formed, the action in which a chain carries out orientation to a flow direction remarkably by low 
shearing is shown, and, generally it is called melting type liquid crystal (thermotropic liquid 
crystal) polymer. For this specific action, melting mobility is extremely excellent, about 0.2-0.5- 
mm light-gage mold goods can be obtained easily, and, moreover, these mold goods have the 
strong point in which high intensity and high rigidity are shown. However, there is a fault that 
anisotropy is very large. Since damping performances were not still more enough, either and 
fabricating-operation temperature was also high, the use was restricted. It was a problem that 
liquid crystal polyester is generally also expensive. 

[0003]The heat resistance and mechanical properties which were excellent in liquid crystal 
polyester were held, damping performances and the anisotropy of mold goods were improved, 
and the inexpensive liquid-crystal-polyester-resin constituent was strongly demanded from the 
commercial scene. It is indicated by by indicating the resin composite which contains in JP,S56- 
1 15357 A the polymer in which melting processing is possible, and an anisotropy melting object 
plasticity polymer, and adding an anisotropy melting object plasticity polymer to the polymer in 
which melting processing is possible that the processability of the polymer in which melting 
processing is possible is improvable. For example, the example etc. which added liquid crystal 
polyester to polyphenylene ether / polystyrene mixture are given. The resin composite which 
blended various kinds of polyarylene oxide with liquid crystal polyester for the purpose of raising 
solder heat resistance to JP,H2-97555,A is indicated. However, the constituent which generally 
blends with liquid crystal polyester with high molding temperature amorphous polymers, such as 
polyphenylene ether whose molding temperature is lower than it, Even if the melting 
processability of the constituent improved, there was a problem that the appearance defect of 
mold goods arose for the pyrolysis of compounded resin in the case of the fabricating operation 
in an elevated temperature. There was a problem that the heat resistance of this constituent, 
mechanical properties, shock resistance, etc. were insufficient. Although the constituent which 
becomes JP.57-40551 A JP,H2-102257,A, etc. from liquid crystal polyester and aromatic 
polycarbonate was indicated, they had neither heat resistance, nor enough mechanical 
properties, etc. Although indicated by USP No. 5216073 about the blend which blends 
epoxidation rubber with a liquid crystal polymer, those heat resistance and mechanical properties 
were not enough, either. Although the constituent which blends thermoplastics with a liquid 
crystallinity polymer at JP,S58-201 850,A, JP.H1-1 21 357,A r JP,H1-1 93351 ,A, etc. is indicated, it 
has not come to reveal physical properties with sufficient all. 
[0004] 

[Problem to be solved by the invention]The purpose of this invention has the outstanding solder 
heat resistance, membrane formation processability, and GASUBARIA nature, and there is in 
weld strength, damping performances, and light-gage physical properties being improved 
moreover, and providing an inexpensive liquid-crystal-polyester-resin constituent. 
[0005] 

[Means for solving problem]This invention persons reached this invention wholeheartedly as a 
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result of examination in order to solve these problems. That is, this invention consists of 
invention described below, 

(1) (A) liquid crystal polyester and the (B) and (a) ethylene unit 50 to 96.5 weight %, An 
unsaturated-carboxylic-acid glycidyl ester unit or an unsaturation glycidyl ether unit (b) 0.5 to 30 
weight %, (c) The liquid-crystal-polyester-resin constituent whose ingredient (B) an ingredient 
(A) is 55.0 to 99.9 weight %, an ethylene system unsaturated ester unit contains the epoxy group 
content ethylenic copolymer which consists of 3 to 40 weight %, and the ratio of an ingredient 
(A) and an ingredient (B) is 45.0 to 0.1 weight %. 

(2) Liquid-crystal-polyester-resin constituent given in (1), wherein (A) liquid crystal polyester is 
what is produced by making aromatic dicarboxylic acid, aromaticdiol, and aromatic 
hydroxycarboxylic acid react. 

(3) Liquid-crystal-polyester-resin constituent given in (1), wherein (A) liquid crystal polyester is 
what is produced by making the combination of aromatic hydroxycarboxylic acid of a different 
kind react. 

(4) Liquid-crystal-polyester-resin constituent given in (1), wherein (A) liquid crystal polyester is 
what consists of the following repeating unit. 

[Chemical formula 3] 



(5) Liquid-crystal-polyester-resin constituent given in (1), wherein (A) liquid crystal polyester is 
what consists of the following repeating unit. 
[Chemical formula 4] 



[0006]Next, this invention is explained in detail. Liquid crystal polyester of the ingredient (A) of 
the liquid-crystal-polyester-resin constituent of this invention is polyester called a thermotropic 
liquid crystal polymer. What specifically consists of combination of (1) aromatic dicarboxylic acid, 
aromaticdiol, and aromatic hydroxycarboxylic acid, (2) What consists of combination of aromatic 
hydroxycarboxylic acid of a different kind, (3) What is produced by making aromatic 
hydroxycarboxylic acid react to polyester, such as what consists of combination of aromatic 
dicarboxylic acid and nuclear substitution aromaticdiol, and (4) polyethylene terephthalate, is 
mentioned, and form an anisotropy melting object at the temperature of 400 ** or less. Those 
ester plasticity derivatives may be used instead of these aromatic dicarboxylic acid, aromaticdiol, 
and aromatic hydroxycarboxylic acid. Although the following can be illustrated as a repetitive 
construct unit of this liquid crystal polyester, it is not limited to these. 
Repeated structure unit originating in aromatic dicarboxylic acid : [0007] 
[Chemical formula 5] 






* 
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[0008] 

[Chemical formula 6] 



■1— c — ( o 
I. II 



O — C H a — C H 2 

2>-"jj "+ 



8 



f I 

O v 

Repetitive construct unit originating in aromaticdiol : [0009] 
[Chemical formula 7] 

h °~<o>~ ?-)-,{- °HcTn 0 "j , 

X , 7V-*), 

O) — O — 

{- o — (o)— c — o -j- , 
o 

[0010] 

[Chemical formula 8] 
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O — (o)— C H a — {5)— 0-4 . 
|_ 0 — (oy~ C H a -C H 3 — (O)— 0 -} 

C H 3 

O —^5^— S O 2 — (2)""* 0 "4" ' 

-J- o — (2^"" s — (2) — ° ' 
f- o-igigu 0 4 , 



f 0--® 1 
\2/ 0 "T 



Repetitive construct unit originating in aromatic hydroxycarboxylic acid :[001 1] 
[Chemical formula 9] 

f °-c§r-fi- . 

^ 0 _ (<5y- C (X* : » n V V . 7 ^ 



0 

f- 1 

l <o)-~ c -f 



If 
o 

Liquid crystal polyester especially desirable from the balance of heat resistance, a mechanical 
property, and processability [0012] 
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[Chemical formula 10] 

f 0 -<2>- fi 4 



II 

o 

The becoming repeated structure unit is included and the combination of a repeated structure 

unit is specifically a thing of the following (I) - (V). 

[0013] 

[Chemical formula 11] 



1 O 0 J 

0 

|— o — o — }- 

[0014] 

[Chemical formula 12] 

cm j~ o — (oy~ c -}* , 

o 



o 

[0015] 

[Chemical formula 13] 
CHD j- c C -j- 

* 0 O ' 

f o--<2>- jj 4 

o 

[0016] 

[Chemical formula 14] 

cm f o-cgH jj 4 . 

o 

L_ o — CHz CHg — 0 _c — (oV~ 
1 II 

O 
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[0017] 

[Chemical formula 15] 




This liquid-crystal-polyester (I), (II), (III), and (IV) are indicated to JP,S47-47870,B, JP,S63- 
3888,B r JP,S63-3891,B, JP,S56-18016,B, etc., respectively. The combination of (I) and (II) is 
mentioned still more preferably in these. 

[0018]In the liquid-crystal-polyester-resin constituent of this invention, in the field as which high 
heat resistance is required, liquid crystal polyester of an ingredient (A), The liquid crystal 
polyester in which 30-80-mol % and a repeating unit (b') become in the following repeating unit 
(a*), and 10-25-mol % and a repeating unit (d') consist of 10-35-mol % in 0-10-mol % and a 
repeating unit (c') is used preferably. 
[0019] 

[Chemical formula 16] 

-(-O — Ar-O-)- (d 1 ) 

(Ar is a divalent aromatic group among a formula,) 

the logarithmic viscosity (eta jnh ) of liquid crystal polyester in this invention — the liquid crystal 

polyester 0.1 g — 2,3,5,6-tetrafluorophenol 10cc — after dissolving in inside, it measures at 60 
** using an ubellohde's viscosimeter. The logarithmic viscosity (eta jnh ) of liquid crystal polyester 

in this invention is 1.0-8.0 preferably, and is 2.0-6.0 still more preferably. The molding workability 
of the constituent obtained as the logarithmic viscosity (eta. .) of this liquid crystal polyester is 
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outside the above-mentioned range may be bad, or mechanical properties and heat resistance 
may be insufficient, and it is not desirable. 

[0020]With the epoxy group content ethyienic copolymer which is an ingredient (B) of the liquid- 
crystal-polyester-resin constituent of this invention. In an ethylene unit, (b) unsaturated- 
carboxylic-acid glycidyl ester unit or an unsaturation glycidyl ether unit 50 to 96.5weight % (a) 0.5 
to 30 weight %, (c) ethylene system unsaturated ester unit is an epoxy group content ethyienic 
copolymer which consists of 3 to 40 weight % one to 30weight % preferably. In the epoxy group 
content ethyienic copolymer (B) in this invention, the compound which gives (b) unsaturated- 
carboxylic-acid glycidyl ester unit and an unsaturation glycidyl ether unit is expressed with the 
following-general-formula-izing 17 and ** 18, respectively. 
[0021] 

[Chemical formula 17] 
R— O— C*V~ CH—CHg 



It comes out. 

Specifically, glycidyl acrylate, glycidyl methacrylate, itaconic acid glycidyl ester, allyl glycidyl 
ether, 2-methyi allyl glycidyl ether, styrene p-glycidyl ether, etc. are illustrated. 
[0022]In an epoxy group content ethyienic copolymer (B) in this invention, as a compound which 
gives (c) ethylene system unsaturated ester unit, Carboxylic acid vinyl ester [, such as vinyl 
acetate vinyl propionate, methyl acrylate, ethyl acrylate, butyl acrylate, methyl methacrylate, 
ethyl methacrylate, and butyl methacrylate, ], alpha, and beta-unsaturated carboxylic acid alkyl 
ester etc. are mentioned. Especially vinyl acetate, methyl acrylate, and ethyl acrylate are 
preferred. 

[0023]As an epoxy group content ethyienic copolymer (B) used for this invention, For example, a 
copolymer which consists of an ethylene unit, a glycidyl methacrylate unit, and a methyl 
methacrylate unit, A copolymer which consists of an ethylene unit, a glycidyl methacrylate unit, 
and a methyl acrylate unit, A copolymer etc. which consist of a copolymer and an ethylene unit 
which consist of an ethylene unit, a glycidyl methacrylate unit, and an ethyl acrylate unit, a 
glycidyl methacrylate unit, and a vinyl acetate unit are mentioned. A constituent in an epoxy 
group content ethyienic copolymer (B) of an ingredient (B) used for this invention, (a) (b) 
unsaturated-carboxylic-acid glycidyl ester unit or an unsaturation glycidyl ether unit is [ (c) 
ethylene system unsaturation ester compound unit of an ethylene unit ] 3 to 40 weight % 0.5 to 
30weight % 50 to 96.5weight %. If an ethylene unit (a) exceeds 96.5 weight %, the shock 
resistance of this constituent will fall, and if it is less than 50 weight %, rigidity will fall, and it is 
not desirable. If the rigidity of this constituent will fall if an unsaturated-carboxylic-acid glycidyl 
ester unit or an unsaturation glycidyl ether unit exceeds 30 weight %, and it is less than 0.5 
weight %, shock resistance falls and it is not desirable. If an ethylene system unsaturation ester 
compound unit exceeds 40 weight %, the rigidity of this constituent will fall, at less than 3 weight 
%, shock resistance in low temperature falls and a desirable result is not obtained. 
[0024]The melt index of this epoxy group content ethyienic copolymer (it may be hereafter 
called MFR.) JIS K6760, 190 **, and 2.16 kg loads — desirable — 0.5-1 00g/— they are 2- 
50g/10 minutes still more preferably for 10 minutes. Although a melt index may be outside this 




(R is a hydrocarbon group of the carbon numbers 2-13 which have an ethylene system 
unsaturated bond.) 
[Chemical formula 18] 
R— X — CH 2 — CH— CH 2 




R is a hydrocarbon group of the carbon numbers 2-18 which have an ethylene system 
unsaturated bond — X -CH 9 -0- or [Chemical formula 19] 
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range, if a melt index exceeds 100g/10 minutes, in respect of mechanical properties when a 
constituent is used, undesirably, in 0.5g/less than 10 minutes, compatibility with liquid crystal 
polyester of an ingredient (A) is inferior in it, and it is not preferred. 

[0025]The thing of the range of 10 - 1300 kg/cm 2 has a preferred rate of flexural rigidity, and 
the epoxy group content ethylenic copolymer (B) used for this invention has a still more 

preferred thing of 20 - 1 100 kg/cm 2 . The rate of flexural rigidity may become insufficient [ the 
molding workability or mechanical properties of a constituent ] for it to be outside this range, and 
is not preferred. 

[0026]An epoxy group content ethylenic copolymer is usually manufactured in an unsaturated 
epoxy compound and ethylene by the method of carrying out copolymerization the bottom of 
existence of a radical generator, 500-4000 atmospheres, and under existence of a solvent 
suitable at 100-300 ** and a chain transfer agent, or absence. An unsaturated epoxy compound 
and a radical generator are mixed in polyethylene, and it is made also by the method of carrying 
out melting graft copolymerization in an extrusion machine. An ingredient (A) is [ the ingredient 
(B) of the ratio of the ingredient (A) in the thermoplastic resin composition of this invention and 
an ingredient (B) ] 35.0 to 1.0 weight % preferably 45.0 to 0.1 weight % 65.0 to 99.0weight % 55.0 to 
99.9weight %. The heat resistance of this constituent falls that an ingredient (A) is less than 55.0 
weight %, and it is not desirable. If an ingredient (A) exceeds 99.9 weight %, it may not be enough, 
and the improvement effect of the anisotropy of this constituent will become expensive also in 
price, and is not preferred. 

[0027]There is no restriction in particular in the method of manufacturing the liquid-crystal- 
polyester-resin constituent in this invention, and the well-known method can be used. For 
example, each ingredient is mixed by solution states and the method of evaporating a solvent or 
settling in a solvent is mentioned. In view of an industrial standpoint, the method of mulling each 
ingredient by a molten state is preferred. Kneading apparatus currently generally used, such as 
an extrusion machine of one axis or two axes and various kinds of kneaders, can be used for 
melt kneading. The high kneading machine of two axes is especially preferred. On the occasion of 
melt kneading, the range of 200-360 ** is desirable still more preferred, and the cylinder preset 
temperature of a kneading apparatus is 230-350 **. 

[0028]Each ingredient may mix each ingredient uniformly with a tumbler or equipment like a 
Henschel mixer beforehand, when mulling, when required, mixing can be excluded, and the 
method of carrying out constant feeding to a kneading apparatus separately, respectively can 
also be used. 

[0029]Although this mulled resin composite is fabricated by injection moulding, extrusion molding, 
and various kinds of other molding methods, beforehand, not through the process of a mull, the 
dry blend of it can be carried out at the time of injection moulding or extrusion molding, it can be 
mulled during melting processing operation, can be used as the resin composite of this invention, 
and can also obtain a fabricating-operation article directly. By carrying out membrane formation 
processing of the liquid-crystal-polyester-resin constituent of this invention, the heat-resistant 
outstanding gas barrier film can be obtained. As for the flow beginning temperature of this 
constituent, it is preferred that it is higher than the flow beginning temperature of liquid crystal 
polyester of an ingredient (A). If the flow beginning temperature of this constituent is lower than 
the flow beginning temperature of liquid crystal polyester, the mechanical properties of a 
constituent may deteriorate and it is not desirable. 

[0030]In the temperature (flow beginning temperature) which begins to form an anisotropic melt 
phase among the liquid-crystal-polyester-resin constituents of this invention, Shear-rate 
100SECT 1 or 1000SECT 1 at least on the other hand, In a temperature higher 20 ** than the melt 
viscosity (it is called the viscosity 1.) and flow beginning temperature which were preferably 
measured with both shear rates. The liquid-crystal-polyester-resin constituent whose values of 
a ratio (2/of viscosity viscosity 1) with the melt viscosity (it is called the viscosity 2.) measured 
with the same shear rate as measurement with flow beginning temperature are 0.1-0.7 is 
preferably used for film-ization. The liquid-crystal-polyester-resin constituent whose values of 
the ratio are 0.1-0.5 is used still more preferably. Membrane formation processing is not difficult 
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in a melt viscosity ratio being outside the above-mentioned range, or the improvement effect of 
the anisotropy of the tensile strength of the obtained film may not be enough, and is not 

preferred. Here, when flow beginning temperature is a basis of load 100 Kgf/cm 2 and extrudes 
the resin heated with 4 ** the heating rate for /from a nozzle 1 mm in inside diameter, and 10 
mm in length, melt viscosity is the temperature which shows 48000 poise. Membrane formation 
processing of the liquid-crystal-polyester-resin constituent of this invention can be carried out 
with a conventional method. Damping performances excellent in the Plastic solid which consists 
of a liquid-crystal-polyester-resin constituent of this invention, Solder heat resistance and light- 
gage physical properties are shown, and moreover this constituent is excellent also in membrane 
formation processability, Although the GASUBARIA nature of the Reason for being good of the 
obtained film is not necessarily clear, since the chemical reaction arose between liquid crystal 
polyester and an epoxy group content ethylenic copolymer, therefore the compatibility of liquid 
crystal polyester and an epoxy group content ethylenic copolymer improved, it thinks. 
[0031] An inorganic bulking agent is used by request in the liquid-crystal-polyester-resin 
constituent of this invention. As such an inorganic bulking agent, calcium carbonate, talc, clay, 
Silica, magnesium carbonate, barium sulfate, titanium oxide, alumina, gypsum fibrosum, a glass 
flake, glass fiber, carbon fiber, an alumina fiber, silica-alumina fiber, a boric acid aluminum 
whisker, a potassium titanate fiber, etc. are illustrated. 

[0032]To the liquid-crystal-polyester-resin constituent of this invention, further if needed An 
organic bulking agent, An antioxidant, a thermostabilizer, light stabilizer, fire retardant, lubricant, 
a spray for preventing static electricity, inorganic matter, or organic system colorant, Various 
kinds of additive agents, such as mold release improving agents, such as rust preventives, a 
cross linking agent, a foaming agent, a fluorescence agent, a smooth surface agent, a surface 
gloss improving agent, and a fluoro-resin, can be added in the inside of a manufacturing process, 
or a subsequent work process. 
[0033] 

[Working example]Hereafter, although an embodiment explains this invention, these are mere 
illustration and this invention is not limited to these. 

(1) Measuring method flow beginning temperature of physical properties : it measured with the 
Shimazu quantity-ized type flow tester CFT-500 type. That is, when extruding the resin heated 

with 4 ** the heating rate for /under load 100 Kgf/cm from a nozzle 1 mm in inside diameter, 
and 10 mm in length, melt viscosity measured the temperature which shows 48000 poise. 
Melt viscosity: Melt viscosity was the KYAPI log rough 1 B by an Oriental energy machine 

company, is 0.5 mm in diameter of a die, and measured by shear-rate 100SEC" 1 and 1000SECT 1 . 

The tensile strength and load deflection temperature (TDUL):ASTM No. 4 tension dumbbell and 
the specimen for TDUL measurement (127-mm length x1 2.7-mm width x6.4~mm thickness) were 
fabricated, and tensile strength and TDUL (18.6 kg of load) were measured according to ASTM 
D638 and ASTM D648, respectively. 

Izod impactive strength: According to JIS K71 10, it measured at a room temperature and -40 ** 
by nothing [ notch ] about the specimen (6.4-mm thickness). 

[0034]Vibration-suppression nature: Vibration suppression nature used the E. I. du Pont de 
Nemours viscoelasticity measuring apparatus DMA type, carried out temperature up of each 
injection-molded product by the bottom of a nitrogen atmosphere, and 5 ** / min with the 
resonant frequency measurement method, performed viscoelasticity determination, and judged 
that what has a high loss tangent (tandelta) is [ vibration suppression nature ] good. 
Light-gage physical properties: Injection moulding of the constituent was performed with 
predetermined molding temperature and a die temperature using a metallic mold the thickness of 
0.5 mm, 75 mm in length, and 5 mm [ of a neck part ] in width. The tensile test was done using 
the obtained dumbbell specimen, and it asked for a pace of expansion and tensile strength. 
Light-gage flow length: The flow length of the length direction in four rectangles when the 
constituent of this invention is filled up with 340 ** under a fixed radiation condition using the 
metallic mold of four-piece picking which has the thickness of 0.3 mm, 46 mm in length, and a 5- 
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mm-wide rectangle was measured, and it expressed with the average value. 
Weld-part intensity, weld-part [ non-] intensity: A specimen shown in drawing 1 from a 
constituent of this invention was fabricated. This specimen was 38 mm in 3 mm in thickness, 64 
mm of outer sizes, and inside dimension. A slash part (64x13 mm) including a weld line shown in 
drawing 1 from now on was started, it bent and distance between spans of 40 mm measured 
flexural strength by a part for 2-mm/in speed. A non-weld part (64x13 mm) was started from a 
specimen of identical shape, and flexural strength was measured similarly. 

Solder heat-resistant temperature: Fabricate a 0.8-mm-thick JIS1 (1/2) item dumbbell, take out 
after holding for 60 seconds at ****** and the temperature to the 260 ** solder bath which 
consists of 60% of tin, and 40% of lead, and observe appearance. Then, temperature up of these 
every 10 ** of solder baths was carried out, the same examination was done, and it asked for a 
maximum temperature from which the specimen does not produce foaming or modification. For 
example, solder heat-resistant temperature at the time of producing foaming or modification for 
the first time at 310 ** is 300 **. 

(ii) Film-properties film appearance : an obtained constituent film was observed with the naked 

eye, and the following standards estimated. 

O Appearance is good and an irregular color is not accepted. 

** irregular color is accepted. 

Oxygen-gas transmissivity: In accordance with the JIS K7126 A method (differential pressure 
method), it measured using oxygen gas at the temperature of 20 **. 
Moisture vapor transmission: According to JIS Z0208 (cup method), it measured on the 
conditions of the temperature of 40 **, and 90% of relative humidity. Oxygen gas transmissivity 
and moisture vapor transmission converted film thickness into 25 micrometers, and asked for it. 
[0035](2) 10.8 kg (60 mol) of liquid-crystal-polyester (i)p-acetoxybenzoic acid of an ingredient 
(A), Teaching 2.49 kg (15 mol) of terephthalic acid, 0.83 kg (5 mol) of isophthalic acid, and 5.45 kg 
(20.2 mol) of 4,4'-diacetoxydiphenyl to a polymerization tank with a tandem-type impeller, and 
agitating under a nitrogen gas atmosphere, temperature up was carried out and it was made to 
polymerize at 330 ** for 1 hour. It was made to polymerize under powerful churning, removing 
the acetic acid which carries out a byproduction in the meantime. Then, the system was cooled 
gradually and the polymer obtained at 200 ** was taken out out of the system. The hammermill 
made from Hosokawa Micron ground this obtained polymer, and it was considered as a particle of 
2.5 mm or less. By carrying out 3 time processings of this at 280 ** under a nitrogen gas 
atmosphere in a rotary kiln further, all the aromatic polyester which consists of the following 
repeated structure unit of the particle state whose flow temperature is 324 ** was obtained. 
This liquid crystal polyester is written as A-1 below. This polymer showed optical anisotropy 
above 340 ** under application of pressure. It was eta jnh =2.5. The repeated structure unit of the 

liquid crystal polyester A-1 is as follows. 
[0036] 

[Chemical formula 20] 
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[0037](ii)p- teaching 16.6 kg (12.1 mol) of hydroxybenzoic acid, 8.4 kg (4.5 mol) of 6~hydroxy-2- 
naphthoic acid, and 18.6 kg (18.2 mol) of acetic anhydrides to a polymerization tank with a 
tandem-type impeller, and, Temperature up was carried out stirring under a nitrogen gas 
atmosphere, and 1 hour and a pan were polymerized at 320 ** under decompression of 2.0torr at 
320 ** for 1 hour. In the meantime, distilling acetic acid which carries out a byproduction was 
continued out of a system. Then, a system was cooled to **** and polymer obtained at 180 ** 
was taken out out of a system. After grinding this obtained polymer like above (i), all the 
aromatic polyester which consists of the following repeating unit of particle state whose flow 
temperature is 270 ** was obtained by carrying out 5 time processings at 240 ** under a 
nitrogen gas atmosphere in a rotary kiln. This liquid crystal polyester is written as A-2 below. 
This polymer showed optical anisotropy above 280 ** under application of pressure. It was 
eta |nh =5.1. The ratio of a repeated structure unit of the liquid crystal polyester A-2 is as follows. 

[0038] 

[Chemical formula 21] 




[0039](3) These copolymers used as an epoxy group content ethylenic copolymer ingredient (B) 
of an ingredient (B) are as follows. 

abbreviated-name B-1 — Sumitomo Chemical Co., Ltd. make Trade name Bond first 7L and 
presentation Ethylene / glycidyl methacrylate / methyl acrylate =67/3/30, MFR(190 **, 2.16 kg 
loads) =9g/10 minutes. 

Rate of flexural rigidity =60kg/cm 2 . 

abbreviated-name B~2 — Sumitomo Chemical Co., Ltd. make Trade name Bond first 2C and 
presentation Ethylene/glycidyl methacrylate =94/6, MFR(190 **, 2.16 kg loads) =3g/10 minutes. 

Rate of flexural rigidity =1000kg/cm 2 . 

abbreviated-name B~3 — Sumitomo Chemical Co., Ltd. make Trade name Bond first 20B and 
presentation Ethylene / glycidyl methacrylate / vinyl acetate =83/12/5, MFR(190 **, 2.16 kg 
loads) =20g/10 minutes. 

Rate of flexural rigidity =430kg/cm 2 . 

[0040]After mixing each ingredient with a Henschel mixer with stabilizer by the presentation of 
the one to Embodiments 1-5 and comparative example 2 table 1, Physical-properties 
measurement was performed in the aforementioned way about the mold goods which mulled the 
constituent with the cylinder preset temperature of 327 using the Ikegai Corp. make PGM-30 
type twin screw extruder, and were injection molded with the molding temperature of 347 **, and 
the die temperature of 80 ** using the NISSEI PLASTIC INDUSTRIAL CO., LTD. make 
PS40E5ASE type injection molding machine. The obtained result is shown in Table 1 - 3. The 
constituent obtained by the above-mentioned method using the product VSmade from Tanabe 
Plastics20-20 type single screw extruder provided with the T die The cylinder preset 
temperature of 350-360 **, It extruded with the screw speed of 80 rpm from the with the slit 
width of 10 cm, and a slit spacing of 0.7 mm T die, it rolled round by 4 m/min to the longitudinal 
direction, and the 20-50-micrometer-thick film was obtained. The physical-properties 
measurement result of this film is shown in Table 1 - 3. 

[0041] After mixing each ingredient with a Henschel mixer with stabilizer by the presentation of 
the three to Embodiment 6 and comparative example 4 table 4, Physical-properties 
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measurement was performed in the aforementioned way about the mold goods which mulled the 
constituent with the cylinder preset temperature of 257 ** using the Ikegai Corp. make PCM-30 
type twin screw extruder, and were injection molded with the molding temperature of 258 **, and 
the die temperature of 60 ** using the NISSEI PLASTIC INDUSTRIAL CO., LTD. make 
PS40E5ASE type injection molding machine. The obtained result is shown in Table 4-6. 
Production and its physical-properties measurement were performed for the film like the 
aforementioned Embodiments 1-5 except the cylinder preset temperature of the extrusion 
machine having been the constituent obtained by the above-mentioned method 280-310 **. The 
obtained result is shown in Table 4-6. 
[0042] 
[Table 1] 
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[0043] 
[Table 2] 
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[0044] 
[Table 3] 
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[0045] 
[Table 4] 
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[0046] 
[Table 5] 
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[0047] 
[Table 6] 
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[0048] 

[Effect of the Invention]It has solder heat resistance, membrane formation processability, and 
GASUBARIA nature, and moreover weld strength, damping performances, and light-gage physical 
properties are improved, and the liquid-crystal-polyester-resin constituent of this invention is 
inexpensive. This resin composite is used by injection moulding or extrusion molding taking 
advantage of such the characteristic suitably for mold goods, a sheet, a tube, a film, fiber, 
laminated material, a coating material, etc. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The figure showing weld part intensity and the form of the specimen for non-weld 
part intensity measurement. 
[Explanations of letters or numerals] 

1. Weld line. 

2. Logging part. 

3. Gate. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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